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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Inventor: M.K. Carpenter et al. 
Filing Date: June 21, 2001 
Serial No: 09/888,309 
Docket: 090/002 

Title: DOPAMINERGIC NEURONS OBTAINED 

from Human embryonic Stem Cells 



Art Unit: 1632 

Examiner: Anne Marie Falk, Ph.D. 



DECLARATION UNDER 37 CFR § 1432 
R. SCOTT THIES, PhJX 



Commissioner for Patents 
Alexandria, VA 22313-1450 

Dear Sir: 



I, SCOTT THIES, do hereby declare as follows: 



1. I am a cell biologist who has been working in the field of regenerative medicine since 
1989. Since 1997, 1 have been developing procedures to expand and characterize human neural cells, 
I joined Geron Corporation in March of 2001, and am currently Associate Director of Neurobiology. 
My project entails the expansion and characterization of neural progenitors from human embryonic 
stem ce ns for treatment of conditions such as Parkinson's Disease and Spinal Cord Injury. 

A copy of my civrriculurn vitae accompanies this Declaration, 
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2, I have reviewed the patent application indicated above, along with the pending claims. The 
application describes methods and reagents for generating neural cells from pluripotent stem (hES) 
cells- Example 5 provides data from experiments in which human embryonic stem cells were 
differentiated into populations that were highly enriched for cells bearing markers of the neural 
lineage, such as p-tubulin , MAP-2, and tyrosine hydroxylase (Table 5, Figure 4), 

3, I understand the Examiner has questioned how the combination of undifferentiated hES 
cells and hES derived neural cells is described in the disclosure, and how these cell populations can be 
used together. 

4, The patent application describes reagents, techniques, and strategy for preparing and 
characterizing populations of specialized differentiated cells. This is referred to as a system, both in 
the Summary (page 4), and at the outset of the Detailed Description (page 7). The disclosure 
elaborates how to use the differentiated cells for a variety of purposes, including therapeutic treatment 
of neurological disease, and drug screening. 

5, Someone skilled in the production of mammalian cells will understand from reading the 
disclosure that the "system" referred to encompasses the starting undifferentiated hES cell papulation, 
and the various populations that are obtained using the differentiation paradigms that are described and 
illustrated. 

In particular, someone making neural cells by following some of the exemplified methods 
would begin with a line of undifferentiated hES cells. This meets the requirement of the first 
component of the claims. As the cells are guided along the neural differentiation pathway as 
described, they would acquire markers such as p-tubulin, MAP-2, or tyrosine hydroxylase. This meets 
the requirement of the "second population" indicated in the claims. 

6, Someone practicing the invention in this way would therefore have possession of the 
undifferentiated hES cells, and possession of the cells bearing the neural markers, as part of the system 
for generating neural progenitor cells or terminally differentiated cells, The neural lineage cells would 
be suitable for a number of different uses described in the specification, such as the preparation of 
pharmaceutical compositions, and for use in drug screening. 
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7. It would not be necessary for the user to have possession of the two cell populations at the 
same time, since a population of undifferentiated hES cells could be caused to differentiate to neural 
cells in its entirety. 

However, a scientist knowledgeable in this area understands the benefit of retaining some of 
the hES cells in the undifferentiated state, since the undifferentiated hES cells can be further expanded 
to act as a virtually unlimited reservoir for producing the differentiated cells. The use of the system in 
this way is provided in the Example section of this patent application. To this day, Geron Corporation 
continues to maintain hES cell lines in both the undifferentiated form, producing neural cells 
whenever needed in the quantity required. 

8. I hereby declare that all statements made in this Declaration of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent ro which this verified statement is directed. 
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R. Scott Thies, Ph.D. 
Menlo Park, California 
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Geron Corporation 
230 Constitution Drive 
Menlo Park, CA 94025 
(650) 473-8657 
sthies@aeron.com 



1053 Riesling Drive 
Pleasanton, CA 94566 
(925) 484-0404 
sspt @ comcast. net 



Education 

B.S-, University of Miami, Biology and Chemistry, cum laude, 1979 
Ph.D., Duke University, Physiology, 1983 



Honors and Awards 

Honors Program, University of Miami, 1975-1979 
Privileged Studies Program, University of Miami, 1976-1979 
Alpha Lambda Delta, National Freshman Honors Society, 1976 
Beta Beta Beta, National Biology Honors Society, 1 977 
Phi Kappa Phi, National Honors Society, 1978 
Omicron Delta Kappa, National Honors Society, 1 978 
National Research Service Award, 1979-1983 
Sigma Xi Grant-in-Aid of Research, 1980 
Biomedical Research Support Grant, 1981 
National Research Service Award, 1984-1986 
Biomedical Research Support Grant, 1986 
National Research Service Award, 1987-1989 



Associations 

Endocrine Society, Member, 1 990-present 
American Society for Cell Biology, Member, 1991-present 
Society for Neuroscience, Member, 2000-present 
International Society for Stem Cell Research, 2004 

Teaching Experience 

Conference Instructor/Medical Physiology, Duke University, 1980 
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Professional Experience 

Laboratory Technician, Department of Biology University of Miami, 1977-1979 

Postdoctoral Fellow, Department of Biological Chemistry 
University of California, Los Angeles, 1984-1987 

Postdoctoral Fellow, Division of Endocrinology and Metabolism, 
Department of Medicine, University of California, San Diego, 1987-1989 

Staff Scientist II, Tissue Growth and Repair, Genetics Institute, Inc., 1989-1993 

Principal Scientist, Tjssue Growth and Repair, Genetics Institute, Inc., 1993-1997 

Senior Scientist, Tissue Growth and Repair, Genetics Institute, Inc., 1997-1998 

Senior Scientist, Musculoskeletal Sciences, Genetics Institute/Wyeth, 1998-2001 

Group Leader, Stem Cell Therapeutics. Geron Corp., 2001-2003 

Radiation Safety Officer, Geron Corp-, 2002-present 

Associate Director, Stem Cell Therapeutics, Geron Corp., 2003-present 



Publications 

Abstracts 

Thies RS and Mandel U (1984) Utilization of endogenous substrates in the 
rabbit cornea. Fed. Proc. 42(3):674. 

Thies RS, Molina JM, Henry RR and Freidenberg GR (1988) Insulin-induced 
phosphorylation of endogenous substrates in rat and human adipocytes. 
Diabetes 37(Suppl,1):33A. 

McClain DA, Maegawa H, Thies RS, Ullrich A and Olefsky JM (1988) Insulin 
receptors with defective tyrosine kinase inhibit normal receptor function at the 
level of substrate phosphorylation. FASEB J. 2(5):A1410. 

McClain DA, Thies RS, Maegawa H and Ullrich A (1988) Dissociation of insulin's 
actions revealed by a truncated insulin receptor. Diabetes 37(Suppl.!):8A. 
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Thies RS, McClain DA, Maegawa H and Olefsky JM (1989) Dissection of insulin 
and IGF-1 mediated growth and metabolic signaling in cells expressing kinase- 
defective insulin receptors. 71 st Annual Endocrine Soc. Meeting, Program and 
Abstracts:46. 

Rosen V, Thies RS, Kurtzberg L, D'Allessandro J, Wozney JM and Wang E 

(1990) In vivo and in vitro activities of recombinant human BMP-2. Calcified 
Tissue Intl. 46(Suppl.2):45. 

Thies RS, Bauduy M, McQuaid D, Kurtzberg L, Cordes P, Capparella J, Wozney 
JM, Wang E and Rosen V (1 990) Bone morphogenetic protein alters W-20 
stromal cell differentiation in vitro. J. Bone Min, Res. 5(Suppl.2):305. 

Rosen V, Thies RS, Kurtzberg L, Cordes P, McQuaid D, Bauduy M, Moutsatsos 
I, D'Allessandro J, Wozney JM and Wang E (1990) In vivo and in vitro roles of 
BMP in skeletal formation and repair. J. Cell Biochem. (Suppl.HE):33. 

Rosen V, Bauduy M, McQuaid D, Donaldson D, Thies RS and Wozney JM 

(1991) Expression of osteoblast-like phenotype in mouse embryo limb bud cell 
lines cultured in BMP-2 and retinoic acid. 73" 1 Annual Endocrine Soc. Meeting, 
Program and Abstracts:151 . 

Thies RS, Song J, Wozney JM and Rosen V (1992) Vitamin D inhibits BMP-2 
induction of osteocalcin in W-20-17 bone marrow stromal cells, 74 Annual 
Endocrine Soc. Meeting, Program and Abstracts:443. 

Yamajl N, Thies RS, Celeste AJ and Wozney JM (1993) The molecular cloning of 
bone morphogenetic protein receptors. J. Bone Min. Res. 8(Suppl.1):S145. 

Thies RS, Song JJ, Yamaji N, Celeste AJ, Wozney JM and Rosen V (1993) 
Regulation of BMP receptor affinity by phosphorylating agents. Mol. Biol. Cell 
5(Suppl.):295a. 

Song JJ, Celeste AJ, Rosen V and Thies RS (1994) Bone Morphogenetic 
Protein-9 (BMP-9) binds to HepG2 cells and stimulates proliferation. Mol. Biol. 
Cell 5 (Suppl.):384a. 

Neuhaus H. Rosen V and Thies RS (1996) T-Alk, a BMP-type II receptor binds 
with high affinity to BMP-9. Cold Spring Harbor Meeting on "Mouse Molecular 
Genetics". 

Chevaile A, Santos B, Thies S and Gullans SR (1996) BMP-9, a new member of 
the TGF-p" superfamily, is expressed in the kidney and inhibits proliferation of 
mesangial and MDCK cells. Int. J. Am. Soc. Nephrol. 7:1654. 
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Ploemacher RE, Engels UA, Mayen AEM, Thies S and Neben S (1997) Bone 
morphogenetic protein-9 is a potent synergistic factor for murine hemopoietic 
progenitor cell generation and colony formation in serum-free cultures. Blood 90 
(Suppl.1):2116. 

Chevaile A, Zlai F. Mackenzie HS, Brenner BM, Thies S and Gullans SR (1997) 
Renal protective effect of bone morphogenetic protein-2 (BMP-2) in a rat model 
of ischemia-reperfusion injury. Int. J. Am. Soc. Nephrol. 8:2724, 

Lopez-Coviella I, Berse B, Thies RS and Blusztajn JK (1998) Bone 
morphogenetic protein-9 modulates acetylcholine content in the SN56 murine 
septal cell line. Soc. Neuroscience Abstracts 24:1335. 

Neuhaus H, Rosen V and Thies RS (1998) BMP-9 and BMP-10, two novel 
factors involved in heart and liver organogenesis. Soc. Dev. Biology. 

Neuhaus H, Rosen V and Thies RS (1999) Mice deficient for BMP-10 are 
nonviable due to a defect in heart development. German Soc. Dev. Biology. 

Miller AF, Harvey SAK, Thies RS and Olson MS (1999) Bore morphogenetic 
protein-9 expression and binding in adult rat liver. FASEB J. 13:A684. 

Lopez-Coviella I, Berse B f Thies RS and Blusztajn JK (1999) Bone 
morphogenetic proteins (BMPs) as cholinergic differentiating factors for basal 
forebrain neurons. Soc. Neuroscience Abstracts 25:517. 

Krauss R, Fitzgerald M and Thies RS (2000) BMPs can alter the fate of cortical 
neuronal precursors. Gordon Conference on "Neuronal Development". 

Thies RS (2001) Lineage Specific Differentiation of human embryonic stem cells. 
ARNMD Conference on "Stem Cells for a New Clinical Neuroscience". 

Carpenter MK, Inokuma MS, Denham J, Thies RS, Zaremba A and Rao M 
(2001) Neural specific differentiation of human embryonic stem cells. Dev. Brain 
Res. 132 (1,2):A20. 

Thies RS (2003) Stem cells, cloning and cellular life span. Gordon Conference 
on "Biology of Aging". 

Carpenter MK, Rosier E, Xu C, Priest C and Thies RS (2003) Human embryonic 
stem cells; characterization and differentiation. Keystone Symposium on "From 
Stem Cells to Therapy". 
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Deriving neural progenitor cells and dopaminergic neurons from human ES cells. 
Keystone Symposium on "From Stem Cells to Therapy". 

Priest CA. Carpenter MK, Denham J, Polonskaya Y and Thies RS (2003) 
Transplantation of dopaminergic neurons derived from human ES cells into the 6- 
hydroxydopamine rat model of Parkinson's disease. Soc. Neuroscience 
Abstracts 91:300.2. 

Thies RS (2004) Sources of cells for stem cell therapy. University of Rostock 
Spring School on "Use of Stem Cells in Neurodegenerative Diseases - Basics 
and. Applications" 

Li Y, Denham J, Thies S, Brunette E, Majumdar A, Fortin J, Powell SE, Priest C. 
Keirstead H, Lebkowski J and Mandalam RK (2004) Scalable production of glial 
progenitor cells from human embryonic stem cells grown in defined animal 
component-free culture. Annual meeting of Am. Inst. Chem. Eng. 
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Physiol. 249:C409-C416. 
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receptor autophosphorylation and endogenous substrate phosphorylation in 
human adipocytes from control, obese and non-insulin dependent diabetic 
subjects. Diabetes 39:250-259. 

McClain DA, Maegawa H, Thies RS and Olefsky JM (1990) Dissection of the 
growth versus metabolic effects of insulin and insulin-like growth factor-l in 
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Chem. 265:1678-1682. 
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